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(54) PRODUCING METHOD OF FILM AND FILM OBTAINED THEREBY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for inexpensively 
producing an electrically conductive film excellent in electric conductivity. 
SOLUTION: In this producing method for a film, a colloidal layer is formed on 
a base material, and the surface of the colloidal layer is irradiated with an 
energy ray which imparts higher absorption strength to the colloidal layer 
than to the base material. In particular, the above colloidal layer is composed 
of a metallic colloidal layer, and as the above film, an electrically conductive 
film is suitably obtained. Moreover, the film in this invention can be obtained 
by the above producing method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the film characterized by irradiating the energy line which forms 
a colloid layer on a base material and serves as big absorption intensity from this base material in this 
colloid layer on the front face of this colloid layer. 

[Claim 2] The manufacture approach of the film according to claim 1 of said colloid layer being a metal 
colloid layer, and obtaining the electric conduction film as said film. 

[Claim 3] The manufacture approach of the film according to claim 2 that the metal which constitutes 
said metal colloid layer is silver, gold, or palladium. 

[Claim 4] The manufacture approach of the film given in any of claims 1-3 which irradiate said energy 
line with a high power near-infrared region visible and lamp they are. 

[Claim 5] The manufacture approach of the film according to claim 4 that said lamp is a xenon lamp. 
[Claim 6] The manufacture approach of the film given in any of claims 1-5 which form said colloid layer 
by the spin coat method or the forming-membranes method using the head for ink jet record they are. 
[Claim 7] Film characterized by being obtained by the manufacture approach given in any of claims 1-6 
they are. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to film obtained by the method of manufacturing in a detail 
film, such as metal electric conduction film which can mainly be used for wiring and a terminal, and this 
approach, such as metal colloid electric conduction film which has the outstanding conductivity, about 
the manufacture approach of the film from the liquid phase, and the film obtained by this. 
[0002] 

[Description of the Prior Art] as the approach of forming the various functional film (thin films, such as 
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electric conduction film and an insulator layer) in electron devices, such as a semiconductor device, 
from before — a vacuum process, for example, a vacuum deposition method, and a chemical-vapor- 
deposition method (CVD) — law, sputtering, etc. are adopted. Since equipment enlarged them since 
these processes need to form a vacuum, and they became complicated in many cases, the thin film 
formation process of high performance was demanded more simply. 

[0003] The place made into the technical problem of this invention is offering the approach of 
manufacturing the film (thin film) of a good property by simple equipment and the approach. 
[0004] 

[Means for Solving the Problem] This invention forms a colloid layer on a base material, and offers the 
manufacture approach of the film characterized by irradiating the energy line which serves as big 
absorption intensity from this base material in this colloid layer on the front face of this colloid layer. 
[0005] By performing specific processing to especially metal colloid, this invention person used to 
remove the organic substance which exists in the perimeter of metal colloid from the first, used to form 
metal-metal contact, and used to do the knowledge of the ability to solve said technical problem. 
[0006] 

[Embodiment of the Invention] (The membranous manufacture approach) The manufacture approach of 
the film of this invention is hereafter explained to a detail. The manufacture approach of the film of this 
invention forms a colloid layer on a base material, and is characterized by irradiating the ertergy line 
which serves as big absorption intensity from this base material in this colloid layer on the front face of 
this colloid layer. This invention is based neither on large-sized equipment nor a complicated approach, 
but makes it possible to obtain the film of a good property by the approach simple in this way. And 
especially in this invention, the electric conduction film excellent in conductivity can be cheaply 
obtained by preparing a metal colloid layer on a base material, and performing the above-mentioned 
specific processing. 

[0007] Hereafter, the example of the manufacture approach of the electric conduction film using the 
above-mentioned metal colloid is explained in full detail as a desirable operation gestalt of the 
manufacture approach of the film of this invention. As metal colloid is generally shown in drawing 1 for 
stabilization of colloid, the organic substance 3 has adhered to the perimeter of a metal 1. Here, as an 
example of the organic substance 3, a citric acid, PVP (N-vinyl-2-pyrrolidone), an MMS-NVP (mercapto 
methyl styrene-N-vinyl-2-pyrrolidone) copolymer, a polyacrylonitrile, etc. are mentioned. 
[0008] In this operation gestalt, in order to usually form a metal colloid layer from the liquid phase on a 
base material, as shown in drawing 2 (a), the metal colloid layer 2 (before unsettledness, i.e., the energy- 
line exposure mentioned later) is in the condition that the metal (colloid) 1 distributed to the organic 
substance (layer) 3, on the base material 4. And only the organic substance 3 in the metal colloid layer 2 
is removed by the exposure of said energy line concerning this invention, and contact strong between 
metals 1 can be formed after an exposure (refer to drawing 2 (b)). For this reason, it has the outstanding 
effectiveness that the electric conduction film 10 with high conductivity is obtained. Moreover, in this 
operation gestalt, since the organic substance by the exposure of said energy line can be removed in an 
instant and the wavelength of said energy line can be chosen to some extent, the desired electric 
conduction film can be formed, without affecting a base material. 

[0009] Although especially the energy line used as big absorption intensity is not restricted in a metal 
colloid layer from the base material used for this operation gestalt, a near ultraviolet ray, a visible ray, a 
near-infrared beam of light, infrared radiation, far infrared rays, etc. are mentioned, for example. And in 
order to irradiate such an energy line on the front face of a metal colloid layer, it can carry out by using 
the equipment which emits this energy line, a high power near-infrared region it being desirable and 
visible and lamp, etc. 

[0010] Said energy line serves as big absorption intensity in a metal colloid layer, it is desirable that the 
ratio to the absorption intensity of the base material of the absorption intensity of a metal colloid layer 
is 2-infinity (the absorption intensity of a base material is 0), and it is still more desirable especially than 
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a base material that it is 1 0CHnfinity. If it is in the range of such an absorption intensity ratio, since a 
metal colloid layer can mainly absorb exposure energy and can prevent the damage by the heat of a 
base material, it is desirable. 

[0011] As equipment which emits said energy line, what equipped a xenon lamp, a halogen lamp, a 
mercury-vapor lamp, or each lamp with the filter is mentioned, for example, and especially a xenon lamp 
(the example is shown in drawing 3 ) is desirable. 

[0012] although it will not be restricted especially if the exposure to the front face of the metal colloid 
layer of said energy line is an amount which may discover the effectiveness of this invention — 100 — 
it is desirable to use the energy-line radiation equipment of 400-600W preferably, and to carry out W- 
1kW for 10 - 600 seconds in the amount preferably irradiated for 50 - 200 seconds. Moreover, although 
you may make it become whole surface light in case said energy line is irradiated, it is desirable to make 
it become focal light. 

[0013] In order to form a metal colloid layer on a base material, it is desirable for it to be carried out by 
the spin coat method, the forming-membranes method using the head for ink jet record, the forming- 
membranes method by DIP, the blade coat method, etc., and to be especially carried out using the metal 
which can form a metal colloid layer, and the organic substance, by the spin coat method or the 
forming-membranes method using the head for ink jet record. 

[0014] Here, in order to form a metal colloid layer with a spin coat method, oxygen plasma treatment 
performs parent ink(solution)-ization on the front face of a base material, and it carries out by using the 
solution containing metal colloid as coating liquid. 

[0015] Moreover, in order to form a metal colloid layer by the forming-membranes method using the 
head for ink jet record, it carries out by printing using the head for ink jet record by using as ink the 
solution which contains metal colloid in the base material in which pattern NINGU was carried out by 
parent ink processing or ** ink processing beforehand. 

[0016] In this operation gestalt, since formation of the electric conduction film takes place by the 
exposure of said energy line in an instant, applying also to the metal which is easy to oxidize is possible, 
and extensive various metals can be used. Therefore, especially as a metal used for formation of said 
metal colloid layer, it is not restricted, for example, silver, gold, palladium, platinum, etc. are mentioned, 
and silver, gold, and palladium are desirable in respect of stability especially. 

[0017] Moreover, although especially the thickness of said metal colloid layer is not restricted, it is 
usually desirable [ thickness ] to be preferably referred to as 0.5-2 micrometers 0.1-5 micrometers. 
[0018] As a base material for forming said metal colloid layer used for this operation gestalt, 
macromolecule substrates, such as a glass substrate, the poly aniline, and polyester, etc. are mentioned, 
for example. 

[0019] Since according to the manufacture approach of this operation gestalt it can form from the liquid 
phase and removal of the organic substance by the exposure of said energy line can be performed in an 
instant, the metal electric conduction film excellent in conductivity can be obtained easily and cheaply. 
[0020] Moreover, the manufacture approach of the film of this invention can also be considered as the 
gestalt of the approach of it not being limited to the desirable operation gestalt mentioned above, for 
example, using semi-conductor colloid layers, such as a cadmium selenide, a cadmium sulfide, and 
titanium oxide, etc. instead of said metal colloid layer as a colloid layer, and manufacturing the film (thin 
film) of good properties, such as semi-conductor film. 

[0021] (Metal electric conduction film) The metal electric conduction film obtained by the manufacture 
approach which mentioned the film of this invention above as the desirable operation gestalt is 
mentioned. 5-1000nm of particle size of the metal colloid with which the electric conduction film of this 
operation gestalt constitutes it is an about 200-500nm thing especially. 

[0022] Moreover, especially although especially the thickness of the electric conduction film of this 

operation gestalt is not restricted, it is about 0.5-2 micrometers 0.1-5 micrometers. 

[0023] The electric conduction film of this operation gestalt can be used for the application of wiring, a 
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terminal, a hydrogen storing metal alloy, etc. Since it has the conductivity which was excellent as 
above-mentioned, especially the electric conduction film of this operation gestalt can mainly be used 
suitable for wiring and a terminal. 

[0024] Moreover, the film of this invention cannot be limited to the electric conduction film as a 
desirable operation gestalt mentioned above, can also be made into the gestalt of other functional thin 
films, for example, can be used also for the application of a semiconductor device, the functional thin 
film in other functional devices, etc. 
[0025] 

[Example] Hereafter, an example explains the manufacture approach of this invention to a detail further. 
However, this invention is not restricted at all by these examples. 

[0026] [Example 1] Using a citric acid as the organic substance, this water solution and the water 
solution of a silver nitrate were mixed, and the dark Ag colloid water solution was obtained by flowing 
back. This was formed with the spin coat method with a drop (air drying), and the silver colloid layer was 
formed on the glass substrate. Copper gloss was shown when the front face of the silver colloid layer at 
this time was observed with the microphotography. Originally, although Ag colloid should show silver 
gloss, as a reason which showed copper gloss in this way, as for said silver colloid layer, absorption 
exists in a light field, and it is thought that it is because level produced when a silver atom and the 
organic substance combine the absorption is made into the origin. 

[0027] Next, as shown in drawing 3 , it is "USHIO Optical ModuleX" (the directly under exposure) made 
from xenon lamp 20[USHIO Electrical and electric equipment. As opposed to the sample 6 which 
prepared the silver colloid layer on the glass substrate mentioned above using ellipse mirror] 
(consumed-electric-power 500W) The electric conduction film was manufactured by irradiating the 
energy line 5 which serves as big absorption intensity from this glass substrate in this silver colloid layer 
for 60 seconds with focal light from the light source section 8 in the lamp box 7. the place which 
observed the situation of the front face of the silver colloid layer at this time (under an exposure) under 
the microscope — an exposure — it discolors partially from per 10 seconds, and discolored altogether 
in 60 seconds. This is considered to be one proof (for it to be indirect) which shows that the organic 
substance in a silver colloid layer has removed (the silver electric conduction film should be formed). In 
addition, the particle size of the silver colloid which constitutes this silver electric conduction film was 
about 300nm. 

[0028] (Metallic property evaluation; reflectance spectrum measurement) About the obtained silver 
electric conduction film (after a lamp exposure), when the reflectance spectrum was measured, the 
result as shown in the reflectance spectrum Fig. (correlation graph of the reflection factor-wave 
number) shown in drawing 4 was obtained. Moreover, the result of the reflectance spectrum 
measurement about the silver colloid layer before a lamp exposure is also shown in drawing 4 . In 
addition, this reflectance spectrum Fig. makes aluminum a reference (the reflection factor of aluminum = 
1). It is the approach of seeing whether measurement of a reflectance spectrum having a metallic thing 
(films, such as electric conduction film and a metal colloid layer) used as the object here. And in the 
case of a metal, a reflection factor is set to 1 toward energy 0 (wave number 0cm- 1 in drawing 4 ). On 
the other hand, in the case of an insulator (a semi-conductor is included), a reflection factor is 
conversely set to 0 with energy 0. It is suggested from these things that the film after an exposure 
changes metallically. 

[0029] (Conductive evaluation; preliminary resistance measurement) Conductivity (conductivity) was 
evaluated by measurement of preliminary (based on the distance between circuit testers of 2mm, and 
the circuit tester of 2 micrometers of thickness) resistance about the obtained silver electric 
conduction film again. Consequently, resistance is 3ohms and was excellent in conductivity. Incidentally, 
b e f ore forming this electric conduction film, the resistance of the silver colloid layer before an energy- 
line exposure is 10ohms. Thus, in the most elementary and big experiment conditions of contact 
resistance of a circuit tester, it is before and after an exposure, and the difference of the resistance of 
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only this has come out, and it is clear also from resistance sufficiently small also as an absolute value 
being shown that resistance's after an exposure the conductive improvement effectiveness by the 
energy exposure concerning this invention is very high. 

[0030] [examples 2 and 3] — an example 1 — setting — Ag — replacing with — Au — using (example 
2) — or Pd — using (example 3) — - ** — the golden electric conduction film and the palladium electric 
conduction film were formed like the example 1, respectively. When the same evaluation as an example 1 
was carried out about both the obtained electric conduction film, the outstanding effectiveness as an 
example 1 with any same electric conduction film was acquired. 

[0031] [Example 4] The silver electric conduction film was formed like the example 1 except having 
replaced the method of forming membranes at the time of forming a metal colloid layer with the spin 
coat method, and having adopted the approach using the usual head for ink jet record. And when the 
evaluation same about this electric conduction film as an example 1 was carried out, the same 
outstanding effectiveness as an example 1 was acquired. 
[0032] 

[Effect of the Invention] Since according to the manufacture approach of this invention the film (thin 
film) of a good property can be offered, it can form from the liquid phase especially and removal of the 
organic substance by the exposure of said energy line can be performed in an instant, the metal electric 
conduction film excellent in conductivity can be offered easily and cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the metal colloid which has the organic substance. 
[Drawing 2] It is the mimetic diagram showing the metal colloid layer before the exposure of an energy 
line [ drawing 2 (a)] and the electric conduction film after an exposure [ drawing 2 (a)] in one example of 
the manufacture approach of this invention. 

[Drawing 3] It is the outline sectional view showing the xenon lamp as an example of the energy-line 
irradiation equipment used in order to enforce the manufacture approach of this invention. 
[Drawing 4] It is drawing (correlation graph of the reflection factor-wave number) showing the 
reflectance spectrum of the metal electric conduction film (after an energy-line exposure) obtained 
according to one example of the manufacture approach of this invention, and the metal colloid layer 
before this electric conduction film formation (before an energy-line exposure). 
[Description of Notations] 
10 Electric Conduction Film 

1 Metal (Particle) 

2 Metal Colloid Layer 

i 
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3 Organic Substance (Layer) 

4 Base Material 
20 Xenon Lamp 

5 Energy Line 

6 Sample 

7 Lamp Box 

8 Light Source Section 
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